REMARKS 

By this amendment, Applicants Inave amended the claims to more clearly 
define their invention. In particular, claims 2, 9 and 18 have been amended to be in 
independent form by including therein all of the limitations recited in the claims from 
which claims 2, 9 and 18 previously depended. Claims 3 and 19 have been 
amended to change "at" to -from- as suggested by the Examiner in numbered 
section 7 of the Office Action. Claims 10-17 have been canceled without prejudice 
or disclaimer and claim 23-30 added to further define Applicants' invention. Claims 
23 and 24 are supported by, e.g., paragraph 0034 of Applicants' specification. 
Claims 25 and 30 are supported by, e.g.. Figures 1-4 and 6. Claims 26-28 are 
supported by, e.g., paragraph 0020 of Applicants' specification. Claim 29 is 
supported by, e.g., paragraph 0020 and 0034 of Applicants' specification. Claim 8 
has also been amended to recite that, in the first cooling process, the inert gas is 
blown from one or more parts around a first portion of a flow passage of the metallic 
powder to generate a vortex flow and, in the secondary cooling process, the inert 
gas is blown from one or more parts around a second portion of a flow passage of 
the metallic powder downstream from the first portion to generate a vortex flow. 
See, e.g., Figures 6 and 7. 

In response to the restriction requirement in the outstanding Office Action, 
Applicants affirm their provisional election to prosecute the invention of Group I, 
including 1-9 and 18-22. New claims 23-30 also read on the elected invention. 

In view of the foregoing amendments to claims 3 and 19, it is submitted all of 
the claims now in the application comply with the requirements of 35 U.S.C. 112, 
second paragraph. Therefore, reconsideration and withdrawal of the rejection of 
claims 3 and 19 under 35 U.S.C. 112, second paragraph, are requested. 
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Claims 1, 3-8 and 9-22 stand rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 6,372,015 to Asai et al. in view of U.S. Patent No. 
4,284,394 to Thompson. Applicants traverse this rejection and request 
reconsideration thereof. 

The present invention relates to a method for production of metallic powder. 
According to the method, metal chloride is continuously reduced by contacting the 
metal chloride gas with a reducing gas. A cooling process is then carried out. 
According to the present invention, the metallic powder generated by the reducing 
process is cooled by inert gas continuously, wherein the inert gas is blown from one 
or more parts around a flow passage of the metallic powder to generate a vortex 
flow . 

The Asai et al. patent discloses a method for production of metal powder 
including contacting a metallic chloride gas with a reductive gas and cooling the 
metallic powder generated by the reducing process with an inert gas. In Asai et al., 
the inert gas, such as nitrogen gas, is shown to be introduced through a supply tube 
22 provided at the lower end side of the reduction furnace 2. Therefore, as 
recognized by the Examiner, the Asai et al. patent does not disclose blowing the 
inert gas from one or more parts around a flow passage of the metallic powder to 
generate a vortex flow , as presently claimed. 

The Thompson patent discloses an apparatus for producing metal powder by 
rapid solidification of molten metal particles flung into a quenching chamber from a 
rotating disk through vertical zones of cooling fluid, improved cooling fluid flow, 
improved operating efficiency and low pressure losses are provided by having the 
cooling fluid introduced into the quenching chamber via a plurality of cylindrical tubes 
each having an inlet within a coolant fluid manifold and an outlet opening into the 
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quenching chamber. Each tube including means for creating a cooling fluid vortex 
flow therein which exits from the tube outlet into the quenching chamber as an 
expanding cone of swirling fluid. A plurality of these tubes are appropriately located 
around the rotating disk to create a desired pattern of cooling fluid flow around the 
disk and through which the molten metal particles will pass as they solidify into the 
powder. 

Since Thompson relates to producing metal powder by rapid solidification of 
molten metal particles, there would have been no apparent reason for one of 
ordinary skill in the art to apply the cooling method for molten metal particles of 
Thompson to the cooling process of Asai which requires rapid cooling of metallic 
powder . Therefore, it is submitted there would have been no apparent reason to 
combine the teachings of Thompson with those of Asai et al. 

More particularly, the Thompson patent discloses a process for production of 
metallic particles by the "atomizing method." In Thompson's method, molten metal is 
supplied from the furnace at the upper part onto the rotating disk at the lower part to 
fling the molten metal into small particles radially outwardly in a substantially 
horizontal plane, and the metallic particles are cooled at the cooling region while the 
particles move in horizontal direction. On the other hand, in the present invention 
and in Asai et al., in the "vapor phase reduction method" in which metal chloride gas 
is reduced by reducing gas, after primary particles are generated, a flow of the 
particles of vertically downward direction is cooled to produce fine particles having a 
diameter less than 1 |jm. In this way, the method of the present invention as well as 
that of Asai et al., is very different from that of Thompson. In Thompson's method, 
the molten metal is collided with the rotating disk to be dispersed into the metallic 
particles. In fact, Thompson merely discloses a device to produce the metallic 
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particles and the cooling process, but no property such as particle diameter is 
apparent in Thompson. On the other hand, in the present invention and in Asai et 
a!., after primary particles are generated by reducing the metal chloride gas by the 
reducing gas, a flow of the primary particles of vertically downward direction is 
cooled to prevent the primary particles from becoming coarse secondary particles. 

In view of the differences between Asai et al. and Thompson, there is no 
apparent reason why one of ordinary skill in the art would have combined Thompson 
with Asai et al. 

In addition, since the molten metal is flung in horizontal direction, that is, a 
radial direction of the producing device in Thompson's method, the method aims to 
obtain efficient cooling effect in the radial direction and circumferential direction. On 
the other hand, in the present invention, an object is to reduce the number of coarse 
particles and connected particles by controlling connection of the primary particles by 
blowing cooling gas to the flow path of the primary particles of vertically downward 
direction, which is generated at the upper part of the reduction furnace. In this way, 
the problem to be solved in the present invention is also different from that of 
Thompson. 

Furthermore, in Thompson's method, plural small vortex flows are formed 
from plural nozzles arranged in the manifold in horizontal plane to evenly cool the 
dispersed molten metal particles wherever they are flung in the horizontal direction. 
Therefore, turbulence is partially generated at a part where the small vortex flows are 
adjacent, and the plural small vortex flows do not form one large vortex flow totally. 
However, in the present invention, flow path of the fine particles is generated in 
vertically downward direction, and one large vortex flow is formed by blowing cooling 
gas from circumference and involving without disturbing the flow of the particles. In 
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this way, the cooling mechanism in the present invention is also completely different 
from that in Thompson. Thus, the Thompson patent does not disclose that a vortex 
flow is generated almost uniformly at any position within a cooling process part of the 
flow passage. See, claims 26-28. 

Moreover, with respect to independent claim 8 and the claims dependent 
thereon, neither the Asai et al. patent nor the Thompson patent discloses conducting 
the first cooling and the secondary cooling process wherein, in the secondary cooling 
process, the inert gas is blown from one or more parts around a second portion of a 
flow passage of the metallic powder downstream from the first portion. 

For the foregoing reasons, the presently claimed invention is not obvious over 
the proposed combination of Asai et al. and Thompson. 

The Examiner has objected to claims 2, 9 and 18 but indicated these claims to 
be allowable if rewritten dependent form. In view of the foregoing amendments to 
claims 2, 9 and 18, these claims are in condition for allowance. 

In view of the foregoing amendments and remarks, favorable reconsideration 
and allowance of all of the claims now in the application are requested. 

To the extent necessary, applicants petition for an extension of time under 37 
CFR 1 .136. Please charge any shortage in the fees due in connection with the filing 
of this paper, including extension of time fees, to the deposit account of Antonelli, 
Terry, Stout & Kraus, LLP, Deposit Account No. 01-2135 (Case: 1 150.44902X00), 
and please credit any excess fees to such deposit account. 

Respectfully submitted, 

ANTONELLI, TERRY, STOUT & KRAUS, LLP 

/Alan E. Schiavelli/ 

Alan E. Schiavelli 
Registration No. 32,087 

AES/at 
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